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TableB-1.
History of Lake Ontario Priority Contaminants
Priority Toxicsin 1989 Priority Toxicsin 1991 Proposed to be Included in
LOTMP LOTMP LaMP
Mirex X X X
PCBs X X Xt
DDT & Metabolites X X Xt
Dioxins and Furans X X X!
Dieldrin X X X2
Octachlorostyrene X X
Hexachlorobenzene X X
Mercury X X X?
Chlordane X X
Iron X
Aluminum X
Heptachlor\Heptachlor Epoxide
Total 11 9 6

Found to impair beneficial uses on alakewide basis
2Likely to impair beneficia uses due to exceedances of criteria

HISTORY

Priority Toxicsin the 1989 L ake Ontario Toxic Management Plan

To implement a chemical-by-chemical approach to control toxics in the lake, the Lake Ontario Toxics
Committee devel oped a comprehensive system to categorize toxic chemicals and established awork group
(LakeOntario Categorization Work Group) totakeapreliminary cut at categorizingthechemicals. Thereare
two major groupsof chemicals: thosefor which acceptableambient dataareavailable (Category 1), and those
chemicals for which ambient data are not available (Category 2). Ambient data were available for 42
chemicals. Of these42, 7 chemicalsexceeded enforceablewater quality or fish tissue standards, or both, and
4 chemical sexceeded morestringent, but unenforceabl g, criteriaor guidelinesinthewater column, fishtissue,
or both. These “11 Priority Toxics’, as shown in the above table, became the focus of the LOTMP.

Although water quality/fish tissue numbers may be referred to as a standard, objective, criteria, or
guideline, the term criteriais used in this discussion to represent any of these terms.
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The 1991 LOTMP Update removed iron and aluminum from the 1989 list for two reasons:

1. lronandaluminum may not bereliableindicatorsof toxicity. No singlenumber isideal becauseof the
variety of forms of these metals that may be present in ambient waters; and

2. ltisdifficult to determine whether loadings of these metals originate from natural or human sources.
LaMP Critical Pollutants/L akewide Contaminants of Concern

Subsequent to the 1991 LOTMP Update, the Categorization Work Group was charged with updating the
categorization of chemicals. Based on datafrom this analysis, aswell as more recent data, three chemicals
were removed from the list (octachl orostyrene, hexachlorobenzene, and chlordane). The reasons for these
changes are summarized below:

Octachlorostyrene (OCYS)

# OCSwasidentifiedasalL OTMP priority contaminant based on laketrout samplescollectedin 1988, 1989,
and 1990. Other laketrout datasetsfor the sameyears showed fish tissuel evel sto bebel ow thelowest Four
Party criterion. Datasetsfor chinook salmon, coho salmon, brown trout, white sucker, and smallmouth bass
were also below the lowest criterion. U.S. and Canadian fish monitoring expertsfor Lake Ontario do not
regard OCS as a significant problem in Lake Ontario.

# There are no water quality criteria for OCS. The Niagara River Upstream-Downstream Monitoring
Programmeasured meanlevel sof OCSon suspended solidsof 0.004 ng/L (equivalent water concentration)
in 1992-1993. Preliminary results of dated sediment cores collected in Lake Ontario in 1995 indicate that
OCS s not detected in recent stratum.

Hexachlor obenzene (HCB)

# Levels of HCB in fish tissue are one to two orders of magnitude below the most stringent Four Party
criterion of 0.22 ppm for the protection of piscivorous fish.

# HCB wasidentified in the 1989 LOTMP report as exceeding water quality criteriadueto atypographical
error which presented themost stringent criterion (i.e., USEPA guidancevalue) as0.072 ng/L instead of the
correct valueof 0.72ng/L. Asstated inthefirst report, the 90 percent upper confidencelevel for lakewide
concentrations of 0.1 ng/L were well below the 0.72 ng/L criterion.

# HCB has not been detected in Lake Ontario waters at concentrations above the most stringent Four Party
water quality criterion. Lakewide sampling programs found mean levels of HCB in Lake Ontario to be
approximately oneorder of magnitude lower than the most stringent water quality criterion of 0.75ng/L or
the new Great Lakes Initiative (GLI) water quality criterion of 0.45 ng/L. HCB hasnot been identified as
exceeding water quality standards by the Niagara River Upstream-Downstream Monitoring Program.
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Chlordane

HLSNOVINVA

# Chlordanewasidentified in the 1989 LOTMP as exceeding the 0.037 ppm fish criterion for protection of
human health. Thiswas based on 1985 samples of 5to 10 year old lake trout taken from Stony Island in
the eastern basin that had levels of total chlordane ranging from 0.2 to 0.61 ppm. Sampling results of 5to
8year oldlaketroutin 1987 found chlordanelevel sto bebel ow thecriterion, except for oneof theolder lake
trout. Criteria exceedances have not been observed in any fish species since 1987.

# Chlordane has not been detected in Lake Ontario waters at concentrations above the most stringent Four
Party criterion. Lakewidesamplingin 1986 and 1988 foundtotal chlordane concentrationsof approximately
0.05 ng/L, which are below the most stringent water quality number of 0.25 ng/L and the most stringent
criterion of 0.5 ng/L for the protection of human health. Sampling in 1990 indicates chlordanelevelsare
less than 0.11 ng/L, and chlordane has not been identified as exceeding water quality standards by the
Niagara River Upstream-Downstream Program.

Revisionsto Critical PollutantsList as Proposed in April 1997 Draft Stagel LaMP

Thefollowingisasummary of changes madeto the Critical PollutantsList subsequent to the public comment
period, and the reasons for these changes:

Heptachlor/Heptachlor Epoxide

# Heptachlor anditsbreakdown product heptachlor epoxidewere proposedin earlier drafts of thisdocument
ascritical pollutants due to the presence of heptachlor epoxide in open waters lakewide at concentrations
above the most stringent water quality standard (0.1 ng/L). Datafrom 1986, 1988, and 1990 showed the
average concentrations varied between 0.1 and 0.3 ng/L. 1993 concentrationswhich were evaluated after
the April 1997 draft were approximately 0.03 ng/L, well below the 0.1 ng/L criteria. Steady declines of
these contaminants are attributed to product bans in the U.S. and Canada. Heptachlor and heptachlor
epoxide were not included on the current list of critical pollutants based on this new information. These
contaminants will continue to be monitored as part of a variety of ongoing environmental monitoring
programs.

Dieldrin

# Dieldrin had been proposed as a critical pollutant in earlier drafts of this document based on studies that
suggested that diel drin couldlimit therecovery of bald eagle populationsduetoitspotential to poison adult
eagles. Commentsreceived during the public comment period questionedif current levelsof dieldrininthe
environment posed ahazard and if dieldrin warranted the samelevel of concern as PCBs, dioxins, and the
other critical pollutants. Bald eagle experts agreed that, although dieldrin had been aconcerninthe 1970s
and early 1980s, it is no longer considered to be a significant concern for eagle populations.

# Dieldrinwasused extensively asaseed treatment and asoil insecticidefor vegetablesand lawnsin Ontario
until the early 1970s (Frank et al., 1975) when restrictions on use came into effect (Agriculture Canada,
1976b). Historically, dieldrin was used extensively and, because of its high toxicity, caused numerous
mortalitiesin wildlife.
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# Currently, thereareno datato support the hypothesisthat environmental levelsof dieldrin areaffecting the
health of LakeOntario herringgull populations. Levelsof dieldrinin herringgull eggscollected fromsevera
breeding colonies on Lake Ontario since 1974 never approached the 1.0 ppm effect level (Environment
Canada, 1997). Initially, egg concentrations were in the 0.5 ppm range and have since declined to
approximately 0.1 ppm or less at the two monitoring sites on Lake Ontario in 1996.

HLSNOVINVA

# A bald eagle egg which was not going to hatch was collected in the Lake Ontario basinin 1995 from anest
approximately 10 kilometersfromthelakeshore. Thiseggwasfoundto havedieldrin concentrationsof 0.13
ppm, well below the 1.0 ppmthreshold effectslevel. While herring gull eggs analyzed from Lake Ontario
arewell below the 1.0 ppm threshold value, bald eagles, which are higher on the food chain, may produce
eggswith higher concentrationsof dieldrin. Thiswould be possibleinthefutureif they breed onthe Lake
Ontario shoreline where their diet would contain more contaminated fish than at more inland locations.

# Dieldrin remains onthe LaMP list of critical pollutants because its concentration in water and fish tissue
exceedstheU.S. Great LakesWater Quality Initiative (GLI) criteriathroughout thelake. The GLI criterion
for water is 0.006 parts per billion and Lake Ontario water averages 0.6 parts per billion. The
corresponding GL I fish tissuecriterion is0.0025 parts per million. Most Lake Ontario fish clearly exceed
thiscriterion asdieldrinisdetectabl eat concentrationsranging fromapproximately 0.005to 0.030 partsper
million.

Mercury

# Mercury wasnot proposed tobeacCiritical Pollutantinearlier draftsof thisdocument, since estimatesof the
water quality concentrations, based on fish tissue observations, indicated that 1ake levelswere below that
of the GLI water quality criterion of 3.3 ng/L. Asnoted in the draft document, the Four Parties agreed to
continuetheir assessment based on recent environmental data. TheFour Partiesreviewed recent fishtissue
contaminant concentrations and found mercury concentrationsin smallmouth bass and walleye to exceed
Ontario’s0.5 ppm guidelinefor fish consumption throughout thelake. Therefore, although mercury isnot
causing lakewide impairments of beneficial uses, this contaminant will be included as a LaMP critical
pollutant given the lakewide nature of these criteriaexceedences. More detailsregarding thisanalysisis
provided at the end of this Appendix.
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CONSIDERATION OF RECENT U.S. GREAT LAKESWATER QUALITY INITIATIVE
CRITERIA
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Asindicated above, reviews of existing information had suggested that OCS, HCB, chlordane, and mercury
were no longer aconcern in the open waters of Lake Ontario. To confirm this position, asecond review was
performed which considered thenew, generally much lower, water quality criteriacontainedintheU.S. Great
LakesWater Quality Initiative (Table B-2). Theresultsof thissecond review continued to support removing
three of these chemicals from thelist of lakewide contaminants of concern. The following provides abrief
summary of the results of this second evaluation.

Table B-2.
GLI Human Health WQC and Fish Flesh Values Used
Substance GLI WQC (ug/L) Fish Tissue Value (ppm)
(based on 3.1% lipid content)
Chlordane 0.00025* 0.04
Dieldrin 0.0000006 0.0025
HCB 0.00045* 0.03
Mercury 0.0033** 0.37
OoCs 0.000054*** 0.11

* Tier | human health cancer criterion, which was published in the March 23, 1995 GLI.

*x Tier | human health non-cancer criterion which was updated subsequent to the March 23, 1995 GLI, based on an updated RfD.

***  Tier | human health non-cancer criterion, which was derived subsequent to the March 23, 1995 GL |, using the Tier methodology and all available
data

Data Used

Water Quality: Lake Ontario ambient water quality was compared to the GLI human heal th-based water
quality criteria (WQC) using the most recently published Niagara River Upstream/Downstream monitoring
data (1990 & 1993), aswell as Environment Canada’ s most recent lakewide sampling information (1992-93
& 1993-94).

Fish Tissue: Thefishtissuedatausedfor thisassessment werecollected through New Y ork Stateand Ontario
fish tissue monitoring programs (1986 - 1993). Fish known to inhabit and range throughout the open waters
of Lake Ontario were selected (brown trout, 1ake trout, rainbow trout, coho salmon and chinook salmon) in
order to characterize |akewide conditions.

Inaddition, inorder to beconsistent withthe GLI methodol ogy, decisionswere madeto: comparethemeanfish
tissue concentrations to the GLI-based fish flesh values to accurately account for the life long exposure to
contaminants over awide range of concentrations (consistent with USEPA policy and both NY SDEC and
NY SDOH techniques); and the fish tissue lipid content, whenever possible, was normalized to 3.1 percent,
(based on the GLI criteria).
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Findings/Conclusions

HLSNOVINVA

The most current information indicates that |akewide concentrations of chlordane, HCB, and OCS do not
exceed the applicable GLIWQC or GLI-derived fish flesh valueson alakewide basis. Chlordane, HCB, and
OCS concentrations are approximately one order of magnitude below the applicable GLIWQC. Meanfish
tissue concentrations of OCS, chlordane, and HCB (normalized to 3.1% lipid concentration) are, with the
exception of one data set, well below the GLI-derived values for these contaminants.

Althoughtherearenoreliablewater quality datafor mercury, mercury levelsinfishtissueprovideaqualitative
indication that water column mercury levelsare also below the GLIWQC. An assessment of mercury infish
tissuefound no exceedencesof the GL I fish flesh criteriafor “ openwater” fish such aslaketrout and salmon.
However, mercury isproblematic with somenear shore speciessuch assmallmouth bassand walleye exceeding
Ontario’ s0.5 ppmcriterion. Other nearshore speciesal so exceedthelower (0.37 ppm) GLI criterion. Dieldrin
was found to exceed both water quality and fish flesh criteria throughout the lake.

Based upon the results of this evaluation, OCS, chlordane, and HCB are not considered to be exceeding
GLIWQC on alakewide basis. Mercury and dieldrin are considered to be exceeding GLIWQC and are,
accordingly, considered LaMP Critical Pollutants.

Future Actions
It is recommended that future evaluations be used to compare Lake Ontario surface water quality and fish

tissue datato all of the GLI BCC WQC and associated fish tissue values in order to identify any, as yet
unrecognized, contaminant problemsthat should beconsidered for specia priority actionson alakewidebasis.
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MERCURY ANALYSIS

HLSNOVINVA

Comparison of Ontario and New Y ork datafor mercury in fish was conducted using as abasisthefollowing
rules:

# Useonly mercury datafor fish collectionsfrom 1990 through the present timefor all species, except walleye.
For walleye, datafrom 1987 through the present time was used due to the similarity of the data between
locations and over time, and to obtain an adequate data base for evaluation;

# Use only data from Lake Ontario, Bay of Quinte, and the lower Niagara River;

# A classification of mercury asalakewide chemical of concern may be madewhen aspeciesof fish exceeds
either 500 ng/g or 1000 ng/g mercury in edibletissues at nearly all sites sampled on both sides of thelake;

# A classification of mercury asaregional chemical of concern may be made when a species of fish exceeds
either 500 ng/g or 1000 ng/g mercury in a given area of the lake; and

# No classification of aspeciesaseither alakewide or regional chemical of concernwill be madewherethe
data: (1) demonstratethat mercury concentrationsfor afish speciesat all locationsare below 500 ng/g, (2)
areinconsistent for either theentirelakeor regionsof thelake, or (3) arelacking fromboth sidesof thelake.

Data Available
-- The entire shoreline of Lake Ontario is represented, plus the lower Niagara River and Bay of Quinte.

-- Ontario mercury datafrom 1990 through 1995 for 21 species of fish representing 19 locations (in some
instances, datafrom several locations may be combined for evaluation dueto the regional proximity of
thelocations). Inaddition, for walleye, mercury datafor the period from 1987 through the presentisused
to better represent the species throughout the lake.

-- New Y ork mercury data from 1993 through 1996 for 28 species of fish representing seven locations.

Conclusions

-- None of the species contain mercury at concentrations sufficient to be considered either alakewide or
regional chemical of concern when amercury criterion of 1000 ng/g is used.

-- Whenamercury criterion of 500 ng/gisused, mercury isalakewidechemical of concernfor smallmouth
bassand walleyeonly. Smallmouth bassgreater than about 380 mm and walleye greater than about 550
mm are likely to contain mercury concentrations greater than 500 ng/g.

-- When amercury criterion of 500 ng/gisused, mercury isaregional chemical of concernforlargemouth
bass (south shore), northern pike (eastern lake), channel catfish (Bay of Quinte and Oswego), and
freshwater drum (south shore and lower NiagaraRiver). Some of thelargest fish of each specieslisted
contain mercury concentrations greater than 500 ng/g. Specific comments on the data base for each
species follows:
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Largemouth bass - there were little recent data for the species from Ontario waters of Lake Ontario;
the species is adequately represented on the south shore.

Northern pike - Sufficient data were available for all Ontario waters of the lake but, in New Y ork
waters, only theeasternlakeisrepresented. TheOntario datasuggest el evated mercury concentrations
are limited to large fish in the eastern end of the lake for this species.

Channel catfish - Thereislimited representation by this species on both the north and south shores of
thelake. For largeindividuals of thisspecies, only the Bay of Quinte and Oswego can beindicated as
having mercury concentrations in excess of 500 ng/g.

Freshwater drum - The New Y ork waters are adequately represented in the data base but the only
Ontario waters represented by this species are the lower Niagara River and Bay of Quinte.

Inconsistent datawereavail ablefor white perch and white sucker so they werenot classified; however,
occasional detection of mercury at concentrations greater than 500 ng/g were found in large fish as
reported by Canadian authorities. Similar findings were not reported by New Y ork.

All other fish species examined contained mercury concentrations which were below 500 ng/g.

Health Advisory Criteria

-- Health advisoriesissued by New Y ork or Ontario havediffering criteriafor determining the adviceto be
issued to the public. The criteriaand the corresponding advice is summarized below. The advice may
betailoredto represent regionsof awaterbody andto reflect size-mercury concentration rel ationshipsfor

aspecies of fish.
Mercury Health Advisory
Concentration
(Fg/g) New York Ontario

<0.5 One meal per week Eight meals per month

0.5t01.0 One meal per week One meal per week

10to15 One meal per month; women of Two meals per month for al
childbearing age and children populations
under 15 years should not consume
fish

>1.5 Eat none Eat none

-- New Y ork considers a health advisory based on mercury concentrationsin fish to be an impairment of
water usagewhen themercury concentration exceeds 1.0 F g/g. Ontario considersahealth advisory based
on mercury concentrationsin fish to be an impairment of water usage when the mercury concentration
exceeds 0.5 Fg/g.

Authors: Lawrence C. Skinner, New York State Department of Environmental Conservation, and Alan
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Hayton, Ontario Ministry of the Environment, September 10, 1997.

Lake Ontario LaMP B-11
May 1998



